At GSI we have studied, for the first time, the effect of electron-impact excitation in heavy highly charged ions (HCI) undergoing collisions with neutral atoms. Electronimpact excitation (EIE) of bound electrons is one of the most fundamental excitation processes. In particular, it is responsible for the vast majority of x-ray radiation produced in high energy density physics experiments and at laboratory fusion devices. In addition, QED effects are predicted to affect the EIE process through the generalized Breit interaction [1] . Most EIE measurements have thus far only been performed at electron beam ion trap facilities with low-to mid-Z ions [2] . To study EIE in the heaviest HCI possible, intense HCI beams are needed because the impact excitation cross-sections are typically under one barn. The only excitation studies that have thus far been performed have used multi-proton gases or solids in an effort to have reasonable x-ray yields [3] .
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In a recent (Sept. 2009) ESR experiment, we looked for EIE effects in relativistic collisions between H-like uranium ions and hydrogen and nitrogen targets. The target gases were produced by a cryogenically cooled liquid micro-jet, achieving densities of ∼ 10 13 cm −2 . At energies of 100, 220 and 400 MeV/u, x-ray spectra from uranium ions were recorded to investigate the produced excitation lines (1s → 2p 3/2 ) Ly-α 1 and (1s → 2p 1/2 ) Ly-α 2 . These energies were below, at, and above the EIE threshold of ∼ 200 MeV/u. We used four HP-Ge detectors, mounted at different angles around the interaction region, and a novel 2D-Si(Li) polarimeter.
Electron and proton impact excitation processes both lead to the emission of Ly-α 1 and Ly-α 2 radiation. However, since excitation by the nuclear field scales as Z 2 T , whereas EIE scales as Z T , different targets can be used to disentangle both excitation mechanisms. Changes caused by the target can then be studied via the Ly-α 1 /Ly-α 2 peak ratio, and as a function of the projectile energy. For instance, at higher energies, i.e. above the EIE threshold, excitation for collisions with nitrogen atoms is mainly due to protons. But for collisions with hydrogen atoms, the proton and electron contribute equally to the excitation.
Preliminary data from the experiment are shown in Figure 1 , where the Ly-α 1 /Ly-α 2 peak ratio is plotted against * Work supported by the Helmholtz Association (VH-NG-331).
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the observation angle in the lab, for two targets (H 2 and N 2 ). The fits are Legendré polynomials that are known to describe the angular distribution for electric dipole transitions. In addition, the proper Lorentz transformation from the moving into the laboratory frame has been considered. The shape of the angular distribution of Ly-α 1 radiation (normalized to the isotropic Ly-α 2 distribution) does not seem to be affected by the target (H 2 or N 2 ). However, the data for H 2 gas are lower than those for N 2 .
To understand these effects and to disentangle the EIE contribution to the excitation, polarization analysis and data taken below and at the electron excitation threshold are currently under evaluation. To fully quantify the electron and proton impact processes, new calculations involving alignment (as described in Ref. [4] ) are needed. 
